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Introduction
Cardiovascular diseases (CVD) are the main cause of death in Europe, accounting for over 4 million deaths each year. Under half of all deaths from CVD in both men and women are from coronary heart disease (CHD). CHD by itself is the single most common cause of death in Europe: accounting for 1.8 million deaths in Europe each year. Over 1 in 5 women (22%) and 1 in 5 men (20%) die from CHD [1] . Smoking cigarettes, an unhealthy diet and no physical activity constitute important CHD risk factors [2] . There is a lot of scientific evidence that modifying a lifestyle, eliminating risk factors and taking appropriate medications improve survival in CHD patients [3] . Findings of the research show that reduction of cardiac mortality by 50-75% can be attributed to reducing the incidence of main risk factors such as smoking cigarettes, hypercholesterolemia, increased blood pressure [4, 5] . Unfortunately, compliance with the recommendations on secondary prevention is not satisfactory [6] .
Methods
The educational program involved 19,316 patients above 18 years old after coronary intervention. The program covered all Poland. The basic tool used in the program was a standardized questionnaire consisting of visit forms. One questionnaire included details about 20 patients. The research was carried out in 2010-2011 on a cyclical basis. One cycle lasted 90 days and covered consecutive patients who went to see a doctor and met the inclusion criteria. The questionnaire included demographic data (gender, education, place of residence), epidemiological (height, weight, waist size), interview on CHD risk factors, medications, and side effects. At the end of the appointment, having completed the questionnaire, the patients were given educational materials on ischemic heart disease, risk factors, recommendations on lifestyle and taking medications. The written consent was not obtained from the local Ethics Committee because of the lack of any intervention. The patients were asked to fill a questionnaire only (Table 1) .
Statistical analysis
In order to compare the change of a given variable, the Student's t-test was applied for two independent samples or its non-parametric equivalent -the Wilcoxon test. For analyzing the differences between more than one dependent group ANOVA was applied or its non-parametric equivalentthe Friedman test. For analyzing the differences between independent groups, the t-Student test was applied for independent groups or its nonparametric equivalent -the Mann-Whitney U test. For analyzing the connection between the variables the Pearson's r test was applied or its non-parametric equivalent -the Spearman's r test or c 2 for variables on nominal scale. Ninety--nine percent confidence interval was selected. Casewise deletion of missing data.
Results
We analyzed the most important risk factors for CHD: smoking, physical inactivity, dyslipidemia, poor diet, and high blood pressure. We also determined the prevalence of symptoms of restenosis, compliance in taking medication, the presence of adverse events and the need to undergo surgery.
Of the 19,316 patients, 61% were male. The mean age was 62.36 years. The mean body mass index (BMI) was 28.6 kg/m 2 ; 70% of patients had family history of CVD; 59.7% of patients used to smoke cigarettes; 52.3% of women, and 28.7% of men were obese.
Smoking cigarettes
Fifty-nine point seven percent of patients who underwent percutaneous coronary intervention (PCI) used to smoke cigarettes. When the question- naire was being carried out (after PCI) the smokers accounted for 20.5% of patients. Men more often used to smoke cigarettes than women and they also more often continued to smoke (p < 0.001).
Men also had higher number of pack years (22.27 ± ± 14.12 compared with 16.04 ± 14.066).
Patients who continued to smoke were younger than those who stopped smoking (59.8 ± 10.17 compared with 63.01 ± 9.95). Fifty-seven point nine percent of patients were exposed to cigarette smoke in their direct environment (home, work). People who used to smoke came from bigger cities (p < 0.001). There was, however, no correlation between the size of the place of residence and the continuation of smoking. There was no relationship between pack years and the size of place of residence. People who stopped smoking were better educated (p < 0.001) ( Table 2 ).
Physical activity
Thirty-five point seven percent of patients, both men and women, believed that limiting physical activity after PCI was beneficial. These respondents were older, had worse level of education and higher BMI and they came from smaller towns (p < 0.001).
More than one third of patients (34.2%) were afraid of taking moderate physical activity, such as walking, running, cycling, or Nordic walking. That group of patients more often includes women, elderly people with worse level of education and higher BMI, coming from smaller towns (p < 0.001).
Sixty-eight point six percent of patients of both sexes expected to lose body weight after taking physical activity. That group usually consisted of younger people with higher education and higher BMI (p < 0.001) ( Table 3) .
Dyslipidemia
Eighty-seven point four percent of patients had their cholesterol and its fractions tested after PCI; 83.1% of them were informed what level of lipids is correct. More often it referred to people who lived in bigger cities (p < 0.001).
Diet
Eighty-five percent of patients claimed to be aware which products were beneficial for the cardiovascular system (CVS) and which had a negative influence. Seventy-seven point seven percent of people knew which fats, types of bread or spices had a positive impact on the CVS. These questions were positively answered more often by women, younger people, better educated, and coming from bigger cities; 37.2% of patients who underwent PCI did not eat at regular times. That group consisted more often of men, younger people, lower educated, with higher BMI (p < 0.001). Thirty-four point four percent of people believed that drinking 1-2 cups of coffee a day is harmful for the CVS. That group comprised more often women, elderly people, lower educated and with higher BMI, residing in smaller cities (p < 0.001). Thirty-one point one percent of patients believed that alcohol consumption had a positive impact on the CVS (the survey did not specify the amount of alcohol) -more often men, younger people, better educated, living in bigger cities; 29.7% of people were being persuaded to drink alcohol for either medical or preventive purposes (the amount of alcohol was not precisely given) -most often men, younger people, better educated, living in bigger cities (p < 0.001). Twenty-six point nine percent of people after PCI declared that dietary recommendations did not make them change their eating habits -more often men, the elderly, lower educated people with higher BMI, living in smaller towns (p < 0.001) ( Table 4 ).
Hypertension
Eight percent of patients after PCI did not control their blood pressure (BP) at all. That group consisted more often of men, younger people with lower level of education and coming from smaller towns (p < 0.001). Other patients controlled their BP at least once a day. Three percent of patients, more often coming from bigger cities, believed that BP values above 140/90 mm Hg were acceptable and 9% of patients declared that the correct values are these that make them feel well -more often elderly people with lower level of education and coming from smaller towns; 40.8% of patients had to take additional medications due to high values of BP.
Restenosis
Thirty-four point eight percent of patients happened to have chest pains; 65% declared that they could distinguish coronary pains from other pains -for example bone pains, spine pains, indigestion, heartburn; 27.6% of patients happened to Table 4 . Diet in the study group. have dyspnea after climbing the second floor; 11% had difficulty taking basic everyday activities. This refers more often to people with higher BMI and current smokers (p < 0.001).
Minor surgeries/operations
Fourteen point two percent of patients planned to undergo a dentist, ophthalmologic, gastroenterological examination or a surgery. Thirteen point eight percent of patients, due to the fact that they had undergone PCI, were offered to reschedule the planned operation.
Side effects
Thirty four point three percent of patients noticed easier occurrence of a blue or purple coloration of the skin; 10% of people noticed gum bleeding, urinary and digestive tract bleeding; 60.5% of them took other anti-inflammatory medications/ /painkillers in the case of infections/arthralgia.
Other medications
Medications after PCI look as follows (Figs. 1, 2 ): 5.4% of patients did not take regularly all recommended medications; 44% of patients happened to forget to take or ran out of some medications. It happened more often to people with lower level of education (p < 0.001).
We also made the analysis of the presence of risk factors and patients knowledge about the depending on sex. The results are shown in Table 5 .
Discussion
The paper aimed at discussing the incidence of main risk factors for CHD in Polish patients after PCI.
Despite 50 years of clear evidence of the harms of tobacco smoking, it remains prevalent and constitutes one of the most important modifiable risk factors for premature mortality. Since the www.cardiologyjournal.org landmark 'Smoking and Health' report of 1962, it has been estimated that over 6 million people per year die as a result of smoking [7] . EuroBarometer survey, published in 2010, showed that the average smoking rate in the European Union countries amounted to 29% [8] . According to EUROASPIRE III, there were, on average, 17.2% of smokers among patients with diagnosed CHD in 22 European countries [6] . Giving up smoking in patients with diagnosed CHD resulted in reducing the risk of death and myocardial infarction (MI) by 30% in the following 3 to 7 years [9] . The risk reduction probably results from reducing the activation of platelets, lowering the coronary artery contraction and the incidence of ventricular cardiac arrhythmias [10] .
According to our report, 59.7% of patients who had undergone PCI used to smoke cigarettes. Despite having undergone PCI, 20.5% of patients continue to smoke. Men used to smoke more often. They also more often continued to smoke and have bigger number of pack-years. An alarming conclusion is that people who currently smoke are younger that non-smokers and that almost 60% of patients are exposed to cigarette smoke in their direct environment. People coming from small towns and big cities smoke equally often.
The physical inactivity may be responsible for up to 9% of all premature mortality worldwide and causes 6% of the total burden of disease from CHD [11] . The guidelines of the European Society of Cardiology indicate that post-coronary intervention patients should take moderate up to intensive aerobic activity ≥ 3 times a week for 30 min [12] . Patients having sedentary lifestyle should be encouraged to start mild physical activity programs after stratification of risk connected with physical activity. According to the report, however, more than one third of patients (both men and women) believe that limiting physical activity after coronary intervention is beneficial. Similarly, more than one third of patients, more often women, are afraid of taking moderate physical activity. Such opinions are more often expressed by elderly people with lower level of education and living in smaller towns. It should be indicated that people with such opinions have higher BMI.
Increased serum concentrations of total cholesterol and low-density lipoprotein cholesterol (LDL-C) constitute main CHD risk factors. Hyper- triglicerydemia and small high-density lipoprotein cholesterol (HDL-C) concentrations are independent CHD risk factors. The World Health Organization estimates that about 8% of diseases in developed countries result from increased cholesterol concentration and almost 60% of CVD and about 40% of ischemic strokes in developed countries are caused by the total cholesterol concentration exceeding theoretical minimum (3.8 mmol/L) [13] . Eighty-seven point four percent of patients had cholesterol and its fractions tested after the coronary intervention; 83.1% of people were informed what levels of lipids are correct. This more often refers to people coming from bigger cities (p < 0.001).
The American Heart Association indicated obesity as the main modifiable risk factor for CVD [14] . Diet is one of the most important modifiable risk factors for CVD. Dietary changes can help prevent CVD (primary prevention) and help to prevent the progression of the disease in people who already have symptoms or have been identified as being at high risk (secondary prevention) [15] . Special dietary recommendations (especially Mediterranean diet) proved to be beneficial in secondary prevention of CHD [16, 17] . Eighty-five percent of respondents declare to be aware of which products have a positive influence on the CVS and which ones can be harmful. These questions were positively answered more often by women, younger people, better educated, and coming from bigger cities. Unfortunately, more than 37% of people do not eat at regular times and 27% of people did not alter their diet based on the recommendations. The group not eating at regular times comprises men, younger people, lower educated, and with higher BMI. Women, younger people, better educated, and coming from bigger cities were easier to convince to change their dietary habits. Almost 35% of people, mostly women, believe that drinking 1-2 cups of coffee has a harmful impact on the CVS.
Numerous studies have proved that low to moderate intake of alcohol contributed to the reduction of mortality, mainly due to reducing the incidence of CHD. On the other hand, excessive drinking increased the risk of CHD and mortality [18] [19] [20] . Thirty-one percent of patients, more often men, believe that drinking alcohol has a beneficial impact on the CVS. The survey, however, did not specify the amount or type of alcohol and that is why the findings cannot be explicitly interpreted.
The INTERHEART survey estimates that 22% of MIs in Western Europe and 25% in Central and Eastern Europe are caused by high values of BP and the patients with hypertension are at twice bigger risk of MI than those who do not suffer from hypertension [2] .
An alarming fact coming from our report is that 8% of patients after the coronary intervention do not control their BP even once a day. It more often refers to men, younger people with lower level of education and coming from smaller towns. Three percent of people, mainly coming from bigger cities, believe that in stressful situations it is acceptable to have BP values above 140/90 mm Hg, and 9% declare that the correct pressure values mean such values which make them feel well. It is important to emphasize the fact that those people underwent PCI and they should know and understand the harmful impact of arterial hypertension and should essentially comply with the recommended maximum value of 140/90 mm Hg. It should be indicated that this is mainly elderly people, with lower level of education and coming from smaller towns that believe that the correct pressure values mean the values which make them feel well. Forty-one percent of patients declare that it is sometimes necessary during the treatment to take some additional medications due to high BP values. This means, at the same time, that such a huge number of post-coronary intervention patients have their BP controlled in the incorrect way and they need optimization, namely adding additional doses or increasing the doses they currently take.
Even the most successful coronary intervention in terms of technical aspect does not prevent restenosis in the stent. The deterioration of effort tolerance, recurrence of chest pains may constitute warning signals and the patients should be informed that such signals may appear and that it is essential to go and see a cardiologist. From 8% to 10% post-MI patients suffer from recurrent MI within 1 year after hospital discharge and posthospital discharge mortality remains higher than in the overall population [21] .
An interesting finding is that more than one third of patients have chest pains and almost one third have difficulty climbing the second floor and 27% of patients have dyspnea. Particular attention should be given to the fact that 11% of patients have difficulty taking basic everyday activities. This refers more often to people with higher BMI and current smokers, and can result from inadequate rehabilitation of patients after PCI especially those having additional risk factors.
It often happens that the patients discontinue pharmacological treatment after acute coronary syndrome [22, 23] . In our survey, 90% of patients admitted to taking medications on a regular basis, 44% of patients, however, admitted that it had happened to them to forget to take or run out of www.cardiologyjournal.org a given medication. This more often refers to men and people with lower level of education.
Limitations of the study
A limitation of the survey was that patients were not divided into acute coronary syndrome patients and stable CHD ones. It was not specified what time after the coronary intervention the patients were included into the research. We can only confirm that in each case the patients were included during the first visit after PCI. Some questions asked to patients were too generalthe definition of a "healthy diet", for example, was not established and that is why it is not possible to analyze its particular elements. Additionally, the survey does not specify the amount of alcohol that could have a beneficial effect on CVS.
The advantage of our report is the fact that it includes a big number of patients of different levels of education and places of residence. The survey was carried out not only in academic facilities, as it is often the case in other countries, but also in small towns and villages. Therefore, our group includes all post-coronary intervention patients.
Despite its limitations, the research gives a reliable picture of the extent to which a patient understands the disease and of the cooperation between patient and doctor. An additional strength of the study was the fact that it was based on questionnaires, which makes it possible to assume that the patients did not have to face an embarrassing situation of admitting to a doctor that they did not comply with the recommendations.
Conclusions
To conclude, on the basis of the presented survey it is essential to implement to clinical practice educational programs for post-coronary intervention patients. These patients are at highest risk of having cardiovascular events. Based on our survey, educational programs should be addressed to all post-coronary intervention patients, especially to those coming from small towns. Improving educational programs in this group of patients should concern mainly secondary prevention -very good control of risk factors. It is very important to provide not only theoretical but also practical help such as in quitting smoking. Educational programs should give clear answer to patients' problems concerning everyday life. It is also important to emphasize the need for medication.
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